The mid-infrared (MIR) period-luminosity (P-L) relations for Cepheids will be important in the JWST era, as it holds the promise of deriving the Hubble constant within 2% accuracy. It is expected that the MIR P-L to be insensitive to metallicity. In this work, we test this assumption of metallicity independent of the IRAC band P-L relation by applying well-known statistical methods to the synthetic P-L slopes from a series of pulsating models with known metallicity. The statistical tests suggest that the P-L slopes in MIR are linearly depending on metallicity.
Introduction
The Cepheid mid-infrared (MIR) period-luminosity (P-L, also known as Leavitt Law) relations will be important in the James Webb Space Telescope (JWST) era, as it holds the promise of deriving the Hubble constant within 2% accuracy [1] . This is because one of the systematic error in Hubble constant -the extinction is negligible in MIR. Also, the MIR P-L relation is expected to be insensitive to metallicity. In this work, we test the assumption of metallicity independent of the IRAC band P-L relations: we apply statistical tests to test the correlations between the slopes of the synthetic P-L relation and metallicity.
Models and Statistical Tests
Details of deriving the synthetic P-L relations from pulsation models are given in [2] . The metallicity, 12 + log(O/H), for each sets of IRAC band PL relations is known. We test the following relations between the metallicity and the synthetic IRAC band P-L slopes: Case (I) The P-L slopes are independent of metallicity; and Case (II) The P-L slopes are linearly depending on metallicity. Figure 1 and 2 show the fitting of these two cases to the synthetic P-L slopes, respectively. 
Discussion and Conclusion
The statistical tests suggested that the synthetic IRAC band P-L slopes are linearly depending on 12 + log(O/H). However, this result contradicts to the expectation that the MIR P-L relation should be independent of metallicity. Empirical IRAC band PL slopes, based on the Spitzer archival data, indicated that these P-L slopes may be metallicity independent [3] . Further works, both theoretically and empirically, need to verify or falsify the dependency of metallicity on IRAC band PL relations.
